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(57) Abstract: 



PURPOSE: A variable rate Viterbi 
decoder is provided to maintain 
the least bit error rate 
corresponding to each 
punctured code rate, without the 
need to increase memory of a 
survivor memory. 

CONSTITUTION: A Viterbi 
decoder comprises a branch 
metric calculation unit(71) for 
receiving encoding data stream, 
calculating branch metrics by 
comparing the received code 
word and code words to be 
generated at each state(Si), and 
outputting the state and branch 
metrics; an add/ comparison 
selection unit(72) for receiving 
and comparing the branch 
metrics from the branch metric 
calculation unit with fed back 
previous path metrics, 
calculating an updated survivor 
path metric, and outputting a 
u j decision vector corresponding 

to the updated survivor metric; a survivor memory unit(73) for tracing back a current 
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survivor path by using the decision vector and the state; a decoding depth control 
unit(74) for receiving code rate(R) corresponding to the current received code word, 
determining a decoding depth, and outputting the decoding depth as a selection 
signal(sel); and a decoded symbol selection unit(75)' for selecting decoding bit in 
accordance with the selection signal and outputting a finally restored information 
sequence. 
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(54) 7M gO|M HIHHI M5sK7| 



s -use as ••^:s.3iM shtb asss sa xia^e ^mm mmtz warn ^si^ion 9*> 5° 

ffl£JS!l(73-1~73r5)M0l HHJI£Ea2J 925 S'&SOII'aa @(73) : ?}7& ;£dEI= ^SOIOfl CHS* 2=S 

^etd2(fei)Qfl w&&?\ =sAfl^i -nsig-MsoEi Ws pas him# SutM as • i 

£S P39 20|(L)g ggoKH H Eh^ saoi'^q 3*SS 55 ^EiaMS^H PS93 t)S§ 

avmm^m m&mim'tmnm ^ wsm nisei AHgsKfl mp £s g£* ^ saw -a 

— 3u|Q 

la-sei as-]- 

"Dm aiqim uipai *aa&i 
IS32J zietf #sj 

E lafil- E lb£ blHbl ^SSH ?|£f Mia^E. 
E 2= afi.^2! UlPbl ^HiPI°l M^s, 

E 32 £221 Maa¥2J ^EflOl ± ^(Bj*Sj)StIg gSSMSItJ ES, 
E 4a£rE 4bb pas 20IM £351 71 9lti- ES. 

£ 5= as'sja ?&?i=aej ^si m^g ^#bnaEi^2i aii^ i^eoih, 

E^j^sjs iJai oiea aEaioiM?! r*/? shm/isi psa soion be- utsoiei-tsi &mm m 

E ?s S ^SOO H}E E 62J 5jgAi2J aESOOIMOII 0J& P39 20|# a§9fe ^saidiM 

blEI U| *gm\<H LHtJ" M#E0|p. ' - " 

♦ ESJ2I ^fi9.g(HI tm 

3 '2ISJXI DDSB|Z| 45 72 ^Uia 

?3 4iii}flaa® 73-1-73-5 = SAO ^ ma 2! M 

14 paaiioi fflioi© 7j • paabte &m© 
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EH°J §S A|?i±5 HIHbl ^ar&UIOfl 5^ 2£5, «!; lEIiKpuncturingPIEM ES^ 

A|^2J 3EaOI50fl t&Ef sj^Ef SOIM 2SSrE^ SK* Dflflii 3£AI?! ^3101 

— UIH HI «*S»7IHI Stt 31 OIQ. 

gdh*i©5, a^uj o II1E |go 25^E(trellis diagram)! ArSSKfl S°| AIS2J ^EJ]O|50flAl AI5 
Q E SIM 7rS 27H°J 3£^ AI5 BUS, 01 77HHJ 351H1 EH^ 3£90I(0I«I- 35 
OHM^!^Em:path metrtos)g H\RM7-\ OAS USsJgOl ^ oH-i^l 252!- ^^K31 SJltfa. 01 OB 
2o4£J 3£M 4!S 35(survivor 7ath)S r H SKQ, £S£ 3^3 [IB AISOrQ ^«BCr. 

0|^?liS}01 Ofe AISTflAI S! E)§ 11O0AI 4^!^ ^SOiOfl sflgufe (branch)^ SiXB Zf g£ 

^; • oi [[Hon 21^5 tisj 7\t\ ¥hoim ^ sasia sa°i ssAiS^ei 3£bi5M Hgm 

OIEI7.4 HIEflHI Sr:i2EI§i? 3CH 5Af ^S(tnaxi7u7-I Ikel ihood deciding)! .^*S 6 r£ 8K1EIBS3AL 
§ *l 5S3H(47fBn1? Pi79ra7mlng)@ §§0|SfH V ^ 2!£D1 17773 94T ¥S» ?\W ± 

jhh oi. QAiw sa, *K7i §7? ei^i waj irs sdsotw-Artaa AFssi'ji'aQ. 

E 7a _2F E lb& b|E1b| fif'SSIS fltt LrEH* 2H5AL E la^ h:E(N)4^l- 2§ 

3? Xr^EOI U ElaOfl EAia b r 2r 2T0I 3{Xr2-EM WsflAI 35(path)S SBJoKn, *FffE|^ 

6fr3iHJ SPI (observed state tran7itlen7)5 fflSII, AlZMai ^710I5# (5;7. 577) £ AiZh (k, 

OHM^lrthbranch metrl77PI- flli+SQ. 

QinB./':,72l. J=L2jE| CHM73^( A )= ^5 S (hard d77lston) ^±S\ 3~(HI^ oBS ^(Hamming 
distance)^ *]^EJH. SS»(fort 7e€ISi7n)°J 3^WS SMaPS TIEKEucideaiii distance^ Tfl^EI 
0173 U^ir 3te'iS'0l S)^ 2g(optinium path)M JO'dWfeUl' OI^SQ. 

NB-.HQI. AlZT k71 HAISI..AISS 33 k7CT2J gs;D||gE|i (path met7ic7)QflQ7F AI 

3-»2|'(k, k*fl)2| M^iEl EH (branch metrics)^ t,^7aAl flli+Elfe 20IQr. 

j ^ Ibtffl EAIS EEI- &0L A1^ B?«OH^ E|biE(A|^Oii CCFS ^Q!0|E)M ^^Wl 51 5t 35 
fi.HflWO SEI^Cfl. b£ 5 - -fir 5777r 2S DHM^^ T - 777M i^H inE 5,L--"Hr 

5;7>.;SI 'AflS'S 35 DHMq^ T ,7-- -2 r ? • 7„fe.»PI 15@E1 ?tBSQ. 

(^4 i) 

71- ■ -.«? uiin imum( A- • • •+?: •* 717.+TL7) 
77,_, = mln MeUm( A7- ■ • +y ■ • * 7a. ,+TLI ) 

inE 5: CHI AH ^ A,,? V T,7,2f A,? V V77M blJH^OI, 27Hg ^MOI £S 

5!* 3 ^EflOIMBJ 35 DHp^ T,k,,S- #St!Er. 

pAJ gth3, AI3- k+12J Jr-JES S ^ 2ife 252J 012! AJZ^0flA12J ^Ei)0|M«^M #m01 

sjtct* stn/sei aiz.^ inEOiiAf CrM aiz^ inE5 'adiwa-Ai ^s-oia- 

§M AJ£!±M MSa*JSB-«»2!OS 35 DH53^(f ) 5 210IQ. 

0|2f 25 DHMEI^M Tfli^r^ Ij-SM Aia-(T)0| 22 r ^0fl ffl^ ^S-5i(recusive)^5 4=t5S^ 
siS m a|- 3S7r HSSIfe 201 a. 

OIEffl - S5g^ 53101^ |H(trao?.back : 25M0I S2J 17H2J iE5 gS-(merge)E|^ 

AlZh ■•EfflPr SXBeffll EIH, n A|^ STBCtlHe step)7 r A|2J b:E 354=M IS SOI (survivor depth : D) 

Ef *km, oi is soKoph Hiabi ^ssra Aaft sa 

^ kEOHIK^I 1011 °loH 25 Oil 5^1 301015 oKHi&IS, 301(0) OlSOil §fl& 

ofe ^ 3521 AEH0I5S EIE!5, BTJ. H-= SE^rAI 5fl|0|^ ^MSHM t'SS- SOI(D) 01^2] £ 
t-OOim Str# -g^rE5-W M SSWfe 20ID. 

tfS, -a-BfS|2! HIHtil ^S^|2|,.9«ES«, blElbl «aa fff|5^^: ^^^(l)ai- 

^KsHSra 3^(7) S «SDiaE|iS(5)S ^SEICHSiCf. 

aa*l MM«|^ ^«®(1)(BiaU : Branch Metric Unit )S ¥2:3- EDOIEiae S^gTOF S 

^ E^^rffe ¥20i»lF UmMM MS!x| QH5Ei^ A (branch roetric)f : S^K31 S^t!0. 

^1 ^^¥(3)(ACaj: • Add Compare SEIection Uhit)£ ^1 MSS DH : M^^ ^S¥(1)0il 

Ai M?H jg-'DHB^ ? S a^feW b r 5 d|.a.2| 35 M5^l^(path metric)Ofl ElSHSi' SQO 01 5 (update) 
A|& Qrs; OIOB A|5 °H_fe ^ ^H^J 35 W5q^M HiaSHfl 35 DH5^!^g 

slOtj B5-EI (OVf)M "S^ tltl- 

^71 aSMSa¥(5)(5a"ij Survivor Memory Unit)- &?\ ?H*tim &*fe.&)MM eg ffijEi 

(D77l)"« OH SHI Oil ^Sti" Crg 01 5S ^E1(DVi)M OlguhOI g|EH°1 §M Al9±.f ifdfaO. 

y^Jxl EHMSl^ g«¥(1)^ PA1W dsi B^BTOr Mgjxl OHM^M ?flA^101 7r#bl 

5a s !*ja(;7)5 a^um. yymm dwm(3)^ si-aaa ai-ois oicf -^rMaa oh5^^(A) 

§ A^g§H3l 35 DH5^|^( V )| g D10|5UrO1 7ib|52J 5§ «l!E1(DVi 7^111 g^g ^ 
D0OI5(HiA12J bim a2|g|. « N7H2J ^010155 01^012 ^Xf^i ?rS^ f P ^ QI39 AK3IM U[Q 
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SH, S§ □ 7] W ^ ^7721 OVB(Olgital Vide? Broacfa^ng^ZjWAIS 1/2 EflO|M(rate)EJ 64 ^ 
HigiMaS ^g^l^^S^^lg- El ^EflOlM bflEiUI iflgsf^Qj, °EIUE*2J SIS 

SPtf §E1§ SE(pun7turtng mode)M ?>^7_k,S£ lag SEg Xiaeh7| ^^BAi^ QI39 £OI7h 96 
0|7|A|, §«g 7|g§ AJS*fe -0|°2F u™& #E £ ORB'S t!Q- 

p*m «»»«MAife sci: ^ s^ii 37i *i*ioi ayaoiEie Basse AFSttJl 
oi3S 7i£°i a*B aa 20% oi# a ^ 2171 naswi sojai zfs ani 

axe 
(1 1) 

35'eo-oiM#.'ne ia u fie§ 

#71 X 1£ .OS7I0IAI5I gE|§ nga LfERHH 51=01, #71 X IS 3/4 3E20OIM21 Ofl 
Of gSoK". S»X, ) HI MS ^SEIOI S12SAJ 3£oHl-A>o^ 77H2J b|M;SO0A| 4d|M □!• 

& s &f>m m.ys. 3/4 a.TEni sh, am 4043 4£wai -gas 4 thsj hissm 7wii> S 
EH2| 6 7H2J U|E# 5§tJ- sfess ouae SSSIIOf eo. 

^. 1/2 se AiiigoiiAi oifi nay urns My as lo jhsj tim°i ams eihs hs-s en- °t 

S CflO|7;M IT£ ®£M 4 &Sm'*m 201 lag 71* (puncturing^ Ar#8fe =5J0| 

ZiaLi iHi 7IS(puncturingjg AhgSfe 7heaiOIM 3^A|^g°| 1°, 4<5J^2I blHdl ^23 
7lJMA|fe-0|E|^BaS2S 2!SK)1 1/22EWI HISKM fiD 2!0I# OlgtKM S3) 

5J ©SI ^S«B LHOE-H 0Ji=§£ ^ U|MOIiEim(BER)# Sffllf 4= SIR. 

m&M, oiati- ^ieaoiM Hiatal jtsi^isi 2°, 0139 30121 #7hm mm asMsa^°i one 

OlOil. g ^S &y\9i ITS SEH2J MJDSS SHiS^I ^5 KM 2i^SAi, 1«D 7|gg Ah§ 

oi-= Ai^aon aioiAi. 2,^1 oe 3=aoiM(ni .-ajstH Eiaa 21013 g§m:a paa'ais'g a^Kfl 





= M-aa':oH:MEi^-aa^.5u-:.'^L. ; sfflin nHM^>:(7)m a^yjiiKUFs oiasj-ss dhm§!>:( f ,„„ 

SQOOIM -Ala-© ■■«> 01 (HI AIS EHO^.? ?H2| 3S DHMei^M HISsfOI «ia(DVi)I #^5^ 

Ei@ :.. *d«t*oiPi ..;oie. asaoiscR)* aefe!7i aaa. sjokdm oi* 
^sxna uissoiiAj aqswas was! §e ais^s a^s>^ asauiM awwsftma % 

QKI-AI 

7F a= 2 oi&. 

Olsh. g@S £3f IfishOI a 1*21 KMIIS1 .£3»PI3 

& B3-2I QIS8M 3~E 71 g£SK)1 Uiabl ^S7|2J g^SEIg 

€3 SHi2'3Q'. EKU- 

E.3SE 221 M2E|?(5)£| MEIIOI^«!|.SSg ^SSPI *|» SLa'2'S/d, ^d^2J 
71 (77nv71uti7n.ai7?dfr)71- VEfSJ A|=M Efl^l^a* ?>= SSI ^ffl B^ttO-il 71-SSfS, A| = 

— a A|^a°j LHf * HKDIL1EIS S!^0ilA) &ai'£ b, ,b.-7 •b.b.yS SJ\tm ^S7|°| ^BIOI 
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US ©±?\WH m^y^tl ^QIOIM 4== 2'OIH, ^22}3H2tt3^ ga HIM (message bit)£ 

ai 5§ a^asi gi^s^a a^a^ 

01 tUl. ^aOIMPI- 5§ UIM(decision bit)l 17H4q ?CTU 2123AJ BSblMM OlgSKM 01 

S AlZtS-TflSJ iEflOIMM ^ofe 21 3°| £]■ £EflO|M0flAT gWSHfl MEflOl^ej ttDI! g^O 

^. b, b _: •••■b,br ^EflOieoflAd M20OI±«}ir §°Ofl b,-,b,-1 --• b,b,, £EflOIH2| S"§ bl^r?) 
^ "I" 2! MMOI^S o|3 ^EJO|g= b b.brbv-2 01 EJH. 2?§ blM(7)7? 'T °1 3°^ 
b,7 - -b,bnO| E|£ 20IO. 

0|[ffl. S 32J d§J¥(2)7f HliflEI^ i=. JH°J iEflOlM S iEflOIMSJ S! blMO* 

» 2*8 STfl 5S b|M°J IS 2> ofl 3 g AWIg (encoding cycle) DFQ Alii aX^EI^ 
2! b| Mj EI55)1 UEMU. 

sr. es biM°j is as ^s^isj ai=m mxi^eis seisin sa biMg(7e7ssse bum ir 

SfflPl StNJ2| HZtmm *t«ofS£4f 3£(Sur71v7r P?th)£, IJS^S^OflAd 

©Sg- 3S2f 7l§ 53 *J 201 a. 

PI SOJIAi 7>§ 2SKf SSM 4I£ 3£(survivor path)S ISofe SOI ill ^ 

*f= 01 q. 

h^lk sjw eais bhanroi. uiEibi iriiEigs i?t.H3Pra sasra am a,* 4~5hh 

MEOOl* -Ti ES-ai a*J\ SfCHr 20l AIMa0OIS(?i7ulatloh)0f| 2)tB 1 aS. 

-.3. S2| AJZ!" zjzra ^EflOIMOflAI Pl£| 20|EJ-g MEllOI^Bij StSSIS 2f ±E|)0|M°l *B2£ 

3£ (Turvival (Ath)7h 3EI10I&3 gtJ"(inerge)E|§!3. MEflO|^«l StS^ S2J2J ef5C 

eooimom M^oi^ej Emm n m&m Mmsms. J?stt 20m. ~ 

S. 4bOflAJ^ 1T0I SO\ ^BtOflAJ AI55SFOI 039 301(7)5.^ S^ShJa. 3 *Ofl m7H S.^ □ SSSI- 

pi m^Hsj M^ija aaiga Aia^e 2^0. 3 o#s A8s mois m?H°i eg *ia(ovi)M 

QAJ e api^Bj, mm @M&CK = DH n JH2, [yag mmm ^Ms^tEm loff L7nl%2J 
S§ «| E«DVI)M OlgSKM MEIIOI^ej 2fSQ| hk^SQ. 

oiiib oi=?floi5j»a i§a= ©ehhieim § eisks. 

2) 

Dfl SSI = (L + a) 
73S=(L*ita) 

7\ 9itnmm *oi^ sai&. an t&EHjiiaa°j =?H_h Ai3°j 1oi3^[[F3h1 iroiliS 
e 5£ iM-go] moi= Ei°\ ^tiis *3 =■ oflaa^ei ah^ #sesai. asmiaEi^sj nroi 

1E10I 2iQf - 

fe^l2t. W2 Me«OI@ffl! StS qi^Ofl SIOIAI. &?\ iSAfla ^£IE»M(70-1~77-5)^ 

Dfla2|.(71)a dSiMabmi(77)» §Ell-ejA1(77) S! AI = MEflX|^E1(27)g ^^£!Q-. 

•:7?| IHiS#(21)^ h3H°| ^EflOlg^EI I ,b|M«j g§ blM( ? )S ^SEIOI, NblMS 01^ 

PIS «!Ei,(DVI)7h nx- 7^ 73 §3^ H2I-7I- Nxrime! 3^ g(SRAa)0IO-. 

,b/«raM?li^ 

S 5§ HI # (7)f ; 514^ HI M ( t?SB)S ^HMvAlSS AI^^AI?!^ *!"5! A|SM§ SflXl^EIStS ^ 
21 HEIMSlvy (&7)2J gjdltl-SF QMEH Efg =^A1!^ SIEieiMCHI ^7| ±QIO|M(sbi 

■A|-«ea,Q| H^l 7fla(clfcktng scheme)(HI t&£h "HSH-b ^OIH, CIBil AHDifcSl 3J!^^Ai Ma 

SAlia 2EIS!M(2M)7 ?^HIJn ^^.4(Araj)S®a S^S NHl'JiS' hl7H-2I'-SS *!H (D7AI 

g Se§.K)! .S;hQ!a?H2J &S ^E1(DVIR Q'SEI (21-1)01 ^Saffl, £»| fflt aa(-2 1-1 ) Oil «SS nXm7H 
^1 S§ ,S:EI'(WI)S 0|g5K)t nxnl MEJdlimM ■^flSKQ. Mad|^B|OI MUSI %IW ^EflOl^p 
.HEIS!M(7(K)H| AI^e aXI^H (27-2)01 ^^1 ^EflO|JB^A| Q»6l^7rM 
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SSagt«iH(23-1)M ««H = Kfl *MAfl6! 3aB!M(77-2)2| 0||ea(21-2)£ BTI^l Bo! 

• ^SBB HMAflg eaS!M(27-2)°J 0flSEj(2l-2)^ #71 2Sd^fcflI£|(23-1 )g s$fl gqg 

5T§ qE|(DVi)a it^fOI # m3a?H£J 5§ *!E1(DVi)7l- *§S|D1, ^SHB MO|0|*yai g S §1(27-2)1 
#71 WIS EI(21-?)dB *I#S nomSj 5« ffiiEi(DVi)M OlgdhOJ nX? MEOOI^M ^ttBUi, MEUOI 
^01 S S° ^EfiOIM# AflSJHB *SAfl# gaE!M(20-3)2| AI*M aX|^a(2?-3)iHI £7| ^Dfl 
OIMMAI S7IS2* QgOi #71 0flM_a(21-2)0fl #g£J 5§ ™a§ 7h§ SEHSOU EJ^j£j 717H o, g-g 
^!E1M 3S2ahHiU(23-7m *tt flSfl *MAfl# §a°!M(20-3)2| MHSI(21-3)S BTI^Tfl BD 

^, *MA02 ^a°!M(27-1~27-5)S ftAjoj msa (21-1-21-5)00 #712} UOI S^S aJH2J 5§ 
^EIM # n7?7H°J ^EiM SRO EIDL 01 7 WIS nXm SJS2J MaO|£Bia 3t«e£ 

3J0ID. 

oi*7ti Maoi^oi suss., mm ±mmm am =mah# ^aEMoii y^sij- qsoi wasi on 
aaoo s§ ^a(o?*i) a ■>& gqaste m7H°j ^ae acifittunn(F.iFQ)B mm 

ae *maos a ejis #g sjd 

3EJH. Q§ &£[ £MA03 eSSI-SMS =SA0# ^ElEMOflAi ew a ^CflOIMM £71 ±E0 

0IMM ol-H.^S^ahHUiOfl ^55101 2J9 mffl^J S3 qEIB gjqWOI- MaOl^ajfi 4*«efO. 

371 a- g£ *MAfl# S33M-(27-1 -20-5)71- .5WS 01=013 IMI^Ef*] ?2fi Sfe £S5 BISEI^ 
2J §h ESOGH EiaB|H= Q^2J ±pn EHflfftKHO* *JD 

7^*^ 31 

.77? S x- 

aaSaW-SSP ' SXnHnl - (L ? id) 

aaoo-sass * s^i asa+ aadafcHniss 

=SXnHm + (5- 1)Xa 

(L + Hiy 

= 1? ? in ) +®<§>®- ro 
= L . EL32_ 

30AAiHi hag aaa soimai. ^ anaoiMas iiiaa sokuoh we 

UIMOB£H*-(BER)H CH^ AI«aOl.fi* WKNM S^m ?>E^ Ofl9 2t(L)"» B8W0 SQ. 

f . 7s - .e seoii oi ®£| 3Eeo oi kfim 5/? heoii ai °i pas hokdm ces . .HiMaoaa(BBR) 

□ 59 SOI (L) 73HIAI 9fflPTO2|. 1 ^7I# . tffflfiS! . 039 30I7F 95 [Q HIM0HaM(BER)OI 
feT El'SS !: S.0I^:97H 10 d|-MMH«'(BER)d|' 2# B ^> SID. MB 01^ SSS 23 

□ ^ oiaxish sag- <jsis£ ca ^rs ^oid 

71EF DS^ aseOOIM-OJ CHoflAiE -AlSaOlflfl B iiffl- 201(L)7|- §7[gOil Da dlMMH 

g (ber)s -a» a-EaoiJssi g^g :^7iM HiMoiia#oi as*fSAi a-^suz' sraa ^ 4= sia 

_ «7l2f ^ b|JEDBa#(BER)£J OlgSfOl 01^ ^7ISMA| U|M-Hafi.PI . .S±»7k .El 



on «rei*ia _D. 

flIOIAI, E 7S & SS0II E&i ^021. aSfe>j^H)l HEaOIMOH DDAi CIHS 30l# ggufe 

7>e aioiM biaur ^£5i-7ioii oith m#£mai. 7^amiM biaui wiziE 

»7j MSxj MMHi'aS;®(?U&-4id.a"*aSFS OlOia^M HflBTOb ^HGiMOOAJ ^7^ 
ti" GSOmai- HI iamCfl «B!'« ■■DHme<A( A)M TO^fcWHl, 4>-7| ^E110IM(Si)af DHMS|^( A)M 

a^tj-D. 

#71 71-ittJiiS a?J®(72)^ #71 M2Hi| DHMa^(A)# S^^IDF US GIS2J SS dHM^I^Ofl BH 
OIM Alp!D^. 01 UH AIS'SJUS'S fflSJ "BHMa^S HliHSHM -SS ^H.(DV!)fi " S^t»D. 

#71 aibl|Ea®(73)^ ^M«ia ^Eie!M(73-1-73-5)M0| JIK3I5EK! g^EIOi Sl-SSIAI, 

sa m hmad# eiasMCi? i)^.#7i sa»;aH-Maj^ ^^^(?i)ohai s^g.-asi zraoiMcsija 
#7i 7^bi in &m^w)WM ^ekovdm oiguHj Maoi^ej s^>6i g# asa 5 

§ hNEi(DVi )£h £HQI£(51)a Df ^MAO# ^aS!MM TII^AI SimFaAl Sa'PI-^«l StStHIK 
_ #71 CI3920I 5101^(74)^ biatil ;§7I iaM(EAlElX| W)g«E| tm 4s4JH#.*SiOH« IH^ 

a-E aipiM(R)M gjqgrof#7i aswE^cra)2i =MAim aaa-E (73-1-77^5). ©elhm-ai #71 se 
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2fl0IM(R)°J b|EOfleiM(KR)g m±£ SOI (L)M IgtKH OIM 2^dH(7el)£ 

':77l £!^@(77)£ £91 £«£s:(set)§ oj^g^f nofl *BS^I£ ^01^ «» * 

W7IAI. 2J\ ^5023^(7'))^ ~£A03 SEie!M(PEi)^ 777HS AJ^IM 005 MOI, CI 

3§j20ISI0i7-(74)7h 5HEflO|M(R)(HI OKF Ci3g 201 (L)M ggo^ HUT*!*]- gAIOflM 5 2CHI UEt 

(S 2) 

aaaoiMwi mm payaoi 

i-€i*'®®®®@17: 7(197) ? 
1 2/3 1-2. . 1(=97) 1 

2?ia- .are 
Mm MCHr 

wa. _ _ _ 

m Qsahiiss aejeroi 4.&g eooieis igs^ 201 Hrerawp; 

. ££h UCH73 2/3, 3/4, 5/7, 7/8 °J 2=aiOIM(R)0flAJ^ g^HH §4=118+1 DO agSfe 

iaias. pais 201 siom.ws aaoioiM 2/301 sejEjg, 291 paa 201 «ioi¥<74)= 

^(73)2J 77BW =£AD2 277S!M£®E1 g^i! dlpl P39 UIMS G*mdm KiOl&Q- 

^.□ay soi^97s gsag pas mss g§g^ uim= 97a«a =3*02 ^eisims^ei * 
eia pas dim7>: a= 201P. 

3HW 77&>01 g US* €>gS® 25 OHJP- 

21 &m 





■iST) &¥2t;&*t 



»-?r.-4iEifl|B,(si)oa?i"»«3tett ^soi^a- diia&ioi MgHsi dhe^^(7)s aidsm. 271 ^aoi 

M(Si)2KSgH*J DHM m - 7( A )3 S^.S. SSJi -"OH'sq^ £52®(71)£|- ; 271 *SHx| DHMEW L 

-m-eiatgrGt-utS'-oiasi meq£( t wi amoiM Am p§ 01 iib Ajs-mm ^ jh=i dh 

ga^MiUliasra 5§ «iE1 (D7 - M)M g^ofe 7htfd|ja flBJ-©(72) : &7\ S§ ajP(DVI)£F S2| 
^E|0|e(Si)# W&» ^aiOIAfflj SSSfe a^Dflaa^(7Zi : «a ^d^SCHWl CH^ 

aaaioiM(R)g g-^grdf pea 301 (l>m mssKH oig nm^m^OM mmy= passoi 

39IOJ®(74) ; S 291 dej<yS(serf)0)| ^ 039 d|Ml t|B|Sh 0) 3= ^flg §M AlS^M §^ 
Sfe paSdIM de)¥(75) ; * StJsKfl 7lttB0iE dlHdl . 



S7*& 2. 1 t^Ofl SOIAl a£_0BHa^,(73)= iMAfl^! a£15!Mg(73-1~ : 73-5)D| JOOl^E} 




aiOl^ai SWOI '5|*WI/d 2f =S Aiia SEIS!S(77 - 1-73 5)MA1 4=SEI01 g»§ P3S d|M* ^71 
039 dlM ^ej^(75)S a^ofe 21 § i9£S S|S 7^ gq| £ . U|E1U| SfS-tPI . 

M=mj- •? M 1 iHHl SiOU-l. ^71 Pa&aOl «|01¥(74)tB dIEIdl §91 5|S(SAIE|A1 Sfg)M® 

Ei.asaqrM(RM a^eroK^i as Dflaas(-77j°j igAoa ^aaM(73-i-7!W)g(HiAj -s^sthi 
spflSift(BER» ^ paa sokds sSsfoi, mas dis .^gj»(is)2j aejd2(7ei)e 

§^ 4. ?S .1 *Hffl SICHAI, 271 Pa§ dlM £§^(75)= 271 =£Afl2 SEIE!M(73-1~73-5)e^ 
H PSS d|EM SQBAI 291 P3S 301 S10)^(74)°J d^dS(7el)0« HKJ- 271 Pan 

Meooi^ bj pay hi m a- d^sra sis ^aa moi ps g^sfe 21 igl 

S Sfe 7l^aid|M dIEIdl ^2^71 . 
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